Abstract-Teaching through visualization or in Tomlinson's (1998) terms "the ability to build mental pictures or images while reading" is known as an efficient strategy in language learning. Thus, this research was done to investigate the role of this strategy on ESP reading comprehension ability of Iranian students whose syllabus mostly focuses on this skill. To do so, two homogeneous groups of thirty served as the experimental and the control groups. Before treatment, pretest was performed in both groups. The participants in the experimental group were taught through visualization and the ones in the control group were taught through the conventional method common in Iranian ESP setting by the same teacher. At the end of the treatment which took twenty-four sessions of two hours during twelve weeks, a test of 30-item multiple choice in ESP reading comprehension was administered to both groups. Finally, drawing on t-test at the 0.05 level of significance, the researchers compared the participants' performances to study such an effect. The findings revealed the significant advantage of using visualization in promoting ESP reading comprehension ability of university students.
I. INTRODUCTION
The essential position of reading comprehension in EFL settings has turned this skill to the most important one needed for the learners' success, in a way, it is often known as the main goal of English language learning in such contexts. Undoubtedly, ESP as a trend in the framework of ELT (Dudley-Evans & St John, 1998) is not an exception to the rule and obviously the framework of ESP textbooks in such contexts reveals that the most important skill is reading.
Glancing at the current ESP textbooks in Iranian academic setting also indicates that reading comprehension has been the main skill for learners' success (Erfani, et al., 2010; Farhady, 2005) . But, In spite of the prominent presence of this skill in Iranian ESP trend, the available findings in this scope show that focusing on reading based on traditional approaches has been the source of many problems. In Shokouhi's words (2005) inadequate approaches, including Grammar Translation Method (GTM), have been the basic approaches and frameworks for ESP textbooks, thus significant approaches, strategies and techniques which have shown to be effective in enhancing learners' reading comprehension ability, have mostly been neglected in these books.
While in such traditional approaches, reading has been considered as a receptive skill, thanks to the new findings it is strongly believed that reading comprehension cannot be confined to a receptive skill and like other skills is a productive and interactive one. In Ghazanfari's terms (2009) reading is now considered as an interactive skill as a process of active and internal thinking in which meaning is constructed through interactions between the printed page and the reader. In other words, the important role of reader in meaning construction is so essential that Braunger and Lewis (1998) maintain that readers do not take in print and receive words off the page, but they actively engage with the text and build their own understanding. Thus, to meet this end, visualization (sometimes also referred to as visualizing, sensory imaging or imaging process) or the result of forming mental images while reading and recalling texts has been assumed to be one of the efficient strategies in reading comprehension. As Tomlinson (1998) asserts, visualization is functionally significant in L2 as well as L1 reading comprehension and recall.
II. STATEMENT OF THE PROBLEM
ESP courses favor a great deal of attention and emphasis among the EFL practitioners and learners especially at universities. Due to the problems with traditional approaches applied in ESP textbooks and classes from one side and the importance of reading comprehension in academic studying of English from the other side, it seems necessary to investigate whether visualization as a reading comprehension strategy has any effect on improving ESP reading comprehension ability of university students. Therefore, this study aims to investigate such an effect.
III. THEORETICAL BACKGROUND
McNamara (2007) defines visualization as a metacognitive reading strategy which results in comprehension gains. Pressley (2000) introduces visualization as the fifth strategy along with prediction, questioning, clarification and summarization. As an advocate of multicomponential approaches to comprehension instruction, he maintains that visualization which is based on generative learning could be used effectively in reading comprehension. Johnson-Laird (1983) believe that the ultimate act of reading is the creation of a mental model and in this regard, McNamara (2007:298) asserts "although not all mental models are visual, research on the importance of imagery and visualization during information processing and reading has a long and respected history."
Moreillon (2007) provides visualization as a strategy which relies on the effective use of senses in making meaning. Defining it as a strategy that goes beyond the text, McNamara (2007) introduces visualization or imagery as a useful way of going beyond the text, because visualizing induces the reader to draw on prior knowledge and thus ground ideas discussed in the text. In fact, visualization as the ability to build mental pictures or images while reading would greatly depend upon our prior knowledge and engagement with the topic (Keene and Zimmermann, 1997). Findings of Gambrell and Jawitz (1993) reveal that if we are able to construct any mental image from what we read, it is likely that our understanding of the material will be greater than had we not. According to Keene and Zimmermann (1997) , using mental images while reading helps students immerse in rich details. In their words, reader's prior knowledge on the topic of the text can make learners become more engaged and make the text for them more impressive.
The available research on the topic of visualization proves that learners who create visual images before, during and after reading improve their comprehension (Douville, 1999; Fillmer & Parkay, 1990; Sadoski & Paivio, 2001 ). Wood (2002) maintains that while reading, good readers use sensory images. In this regard, Tomlinson (1998) believes that for many L1 readers, visualization plays a major role in helping them to achieve involvement, comprehension, retention and recall. Therefore, there is little doubt that visualization is functionally significant in L1 reading and there is a strong possibility that it could play a beneficial role in L2 reading, too. In his words (1997), this ability can increase the comprehension of a text. He asserts that it can enable the reader to make hypotheses which can be retained visually until they are confirmed or revised as new information becomes available from the text.
Moreillon (2007) also maintains that students who can make connections between their sensory experiences and language can then use their senses to comprehend a text. According to Willis (2008) , visualization could facilitate connections to their stored patterned prior knowledge. Findings of Harris and Sipay (1990) also reveal that visualization connect new vocabulary to previous knowledge. In this regard, Rosenblatt (1978) believes that this strategy encourages students to make a personal connection to the text.
In McNamara's (2007) words, research in the area of visualization has been promising: "participants who are asked to visualize text contents remembered and comprehended more than control students." In his words, the available literature on the topic reveals that numerous studies report important comprehension gains by experimental groups that were either encouraged or taught to visualize while reading. As noted in some studies like Bell (1991), Center, et al (1999), Gambrell and Jawitz (1993), Mayer & Sims (1994) and Oakhill & Patel (1991) , the effect of visualization have been investigated and their findings revealed that it can be used as an efficient strategy for meaningful learning, but its effects on ESP reading comprehension has not been studied so far. Now, conceiving the efficacy of this strategy as well as observing the paramount presence of reading comprehension as the main skill in Iranian ESP textbooks as well as the inefficiency of the traditional methods and strategies used in such classes, the researchers attempted to integrate visualization as a key efficient reading strategy in ESP classes.
Since it is known that visualization is often easiest to explain and toughest to really use effectively, there are a variety of activities to make the learners familiar with. For example, reading the text aloud and at each stopping point, have students sketch what they are picturing in their minds is known as one of the basic procedures applicable for different settings or as Moreillon (2007) writes, inviting students to close their eyes and imagine the text as it is read aloud, and then asking them to share the pictures in their heads, is the best technique used to teach visualization.
IV. METHODOLOGY
In line with the attempt to determine whether visualization has any effect on improving ESP reading comprehension ability, the following null hypothesis was formulated: Visualization does not have any effect on the improvement of ESP reading comprehension ability of Iranian students majoring chemistry.
A. Participants
This study involved 60 students, of males and females, majoring chemistry at Damghan University. They were enrolled in ESP course. They were randomly chosen to serve as the experimental and control groups.
B. Design
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The research method followed was a quasi-experimental and research design was pre and post test with control group. Two homogeneous groups of intermediate students served as the control & experimental groups. Visualization as a treatment was offered to the experimental group. Two tests as pretest & posttest were administered in each group.
C. Procedure
After randomly assigning the participants to two equal groups, the experimental group was encouraged to visualize before, whilst and after reading the ESP texts in the class. They were taught through visualization for twelve weeks and during this time, participants of control group were taught through the conventional method. After instruction, a posttest was performed for both groups. In a more precise word, this group was not asked or encouraged to apply this strategy in the process of reading the ESP passages.
V. RESULTS AND DATA ANALYSIS
To accept or reject the null hypothesis, the data obtained through pretest and posttest was analyzed through t-test. As mentioned the design of the study was pretest-posttest control group design, thus the researchers administered a pretest to both groups. The results can be presented as follows: At the end of the study, the posttest was given to the groups and to conform or reject the hypothesis, a t-test was used. The results of the posttest are as following: Considering (t-observed = 1.12 < t-critical = 2) at the pretest and (t-observed = 5.00 > t-critical = 2.00) at the posttest shows that a remarkable difference between the two groups at the posttest stage is obvious. After comparing the two mean scores through t-test calculations, the researchers felt justified that the null hypothesis could be rejected. While the two groups were not significantly different at the outset of the study, they scored differently on the posttest and the difference was statistically significant. Thus, the researchers are satisfied to claim that the final calculated t-test (5.00) at 0.05 level of probability is due to the independent variable i.e. visualization.
VI. CONCLUSION AND PEDAGOGICAL IMPLICATIONS
The current findings seem to complement and lend support to the related available findings. The present study has focused on the extent to which visualization can enhance ESP reading comprehension of university students. Finding revealed that it could be cogently argued that this strategy do aid ESP reading comprehension of Iranian students. To put it simply, the visualizers outperformed the non-visualizers on the ESP reading comprehension posttest.
In sum, based on the results of this research, the following pedagogical implications might be presented: First, visualization as a key effective reading comprehension strategy can be a useful alternative for university ESP classrooms.
Second, The instructor's observations revealed that the procedures used in the experimental group triggered off the students to participate more actively in discussions and devoted more attention and interest to the topic.
Third, strategies like visualization might remove the strictness and formality of language learning classrooms and allow students, as one important side of ESP instructional transition, to engage more actively.
The last but not least, the instructors' creativity to use efficient strategies like visualization might cover some obvious shortcomings of textbooks.
